Differential effects of human interferon alpha and interferon gamma on xenografted human thyroid tissue in severe combined immunodeficient mice and nude mice.
We have studied the in vivo effects of human interferon alpha (IFN-alpha) and interferon gamma (IFN-gamma) administration on human thyroid tissue xenografted into two mouse strains: severe combined immunodeficient (SCID) mice and nude mice. Human lymphocytes survive in SCID mice but are lysed in nude mice. Thyroid tissues from Graves' disease or Hashimoto's thyroiditis, or paranodular [normal, (N)] tissue was xenografted into SCID mice (0.8 g/mouse) pretreated with anti-asialo GM-1 antiserum and radiation and also into nude mice. One week after xenografting, SCID and nude mice were divided into three groups. Group A was treated with IFN-alpha intraperitoneally (2,000 units/mouse) three times weekly; group B was treated with IFN-gamma similarly; group C was treated with phosphate buffered saline (PBS) only (control). Autologous human peripheral blood mononuclear cells (PBMCs) were added to mice receiving N xenografts. Blood was taken every 2 weeks for levels of IgG and thyroid antibodies (TAb). After 6 weeks of treatment, mice were sacrificed, and xenograft thyrocyte histocompatibility leukocyte antigen (HLA-DR) and intercellular adhesion molecule (ICAM-1) expression were measured. In addition, thyrocyte cultures were stimulated in vitro with 200 units/ml of either IFN-alpha or IFN-gamma or PBS (control). SCID mice xenografted with autoimmune thyroid disease (AITD) in group A showed a significantly higher TAb production than group C, whereas in group B, TAb production was not statistically increased compared to control (group C). SCID mice xenografted with N did not produce TAb in any group, nor did nude mice xenografted with AITD. Thyrocyte HLA-DR expression was markedly increased in group A and B in SCID mice xenografted with Graves' disease, Hashimoto's thyroiditis, and N tissue compared to group C. In contrast, only group B (IFN-gamma) showed an increase in thyrocyte HLA-DR in nude mice. In the in vitro studies, only IFN-gamma (not IFN-alpha) stimulated thyrocyte HLA-DR and ICAM-1 expression in Graves' disease, Hashimoto's thyroiditis, and N tissues. We concluded that in SCID mice, IFN-alpha causes TAB production in AITD xenografts but not in N xenografts, while increasing thyrocyte HLA-DR expression in both. Also, IFN-gamma does not cause a statistically increased TAb in AITD xenografts in SCID mice, despite a sharp rise in thyrocyte HLA-DR expression. In addition, because IFN-alpha has no effect in nude mice or in vitro on thyrocyte HLA-DR expression, its effects in SCID mice must be mediated via local infiltrating lymphocytes. Finally, IFN-gamma has a direct effect on thyrocytes to increase HLA-DR expression (and, in vitro, ICAM-1 expression) but may not stimulate TAb production.